The goals of this work were: first, to simulate the liquid flow distribution in a large diameter (1.2 m) packed column with an RMSR 70-5 high performance random packing (layer height up to 3 m), by a dispersion model. Second, to find and estimate the important model parameters and flow maldistribution factor, using experimental data and two different optimization approaches. A three-parameter dispersion model for prediction of radial liquid distribution and two different approaches to determine some of the model parameters from experimental data were used. In parallel, a two-parameter optimization procedure for model parameters identification was performed based on the minimum of residual variance between model and experimental liquid velocities over a column crosssection. The simulated and experimental flow maldistribution, were estimated by means of an integral estimation -a maldistribution factor. The comparison between the model and experimental liquid distribution and respective maldistribution factors at packing heights H = 1 m and H = 2.5 m for liquid load 16.6·10 -3 m 3 /m 2 ·s showed very good agreement, even for a high packing layer. In conclusion, the presented model predictions and estimations about RSRM 70-packing 5 characteristics and behaviour will complement the information about its efficiency and operation in industrial processes.
INTRODUCTION
High-performance random packings, as a packed column internals, are widely used for separation processes such as rectification and absorption in chemical industry and environmental protection due to their high efficiency at low pressure drop [5] . The recent interest is connected with the technologies for flue gas scrubbing, heat recovery and fuel production. The uniform liquid distribution in the packed bed cross-section is crucial for the efficiency of the mass transfer processes and for their impact on the environment.
In recent years, there has been an increasing interest in the liquid phase distribution and wall flow observations in larger, industrial columns dimensions [1, [3] [4] , as well as in the packings of open structure (fourth generation) [7, 9, 11] . These lattice-type open-structure packings are characterized by a complex shape (a kind of a lattice of curved thin lamellae), low pressure drop, and their liquid spreading capacity in the radial direction is weaker than that of conventional packings of previous generations. The latter is due to the absence of liquid discharge surface (s) in the packing element; in practice, the liquid, passing through the packing layer, forms much drops and streams, which is also confirmed by the higher effective surface of these packings than the specific one [5] . For the open-structured packings a distance of 5 to 6 column diameters from the top of the column is required before the "steady conditions" between flow in the wall zone and flow in the bulk zone is attained. It has also been found that the flow in the open-structure packings is very sensitive to the initial distribution.
In the last 10 years, there has only been a limited number of studies about the 4 th generation random packings except our research in this field [3-4, 8-9, 11] , which investigate experimentally and model the radial liquid distribution and maldistribution [3] [4] 9] in those packings. Moreover, there is insufficient information about the radial spreading ability and wall flow effects in these packings [2, 7] , especially in the column diameters greater than 0.5 m. In contrast, the older type of packings are widely examined in the literature. Therefore, the motivation of our work is to fill the gap and test our models in industrial scale area, based on the existing experimental data for highperformance random packings.
The aim of this study is to simulate and compare with experimental data the liquid distribution in large diameter columns (close to industrial scale) with high performance open-structure random packings. Here, a three-parameter dispersion model for simulation of radial liquid distribution and two different approaches were employed to determine some of the model parameters from the experimental data. In parallel, two-parameter optimization procedure for model parameters identification was performed based on the minimum of residual variance between model and experimental liquid velocities over a column cross-section. The simulated and experimental flow maldistribution was estimated by an integral estimation -a maldistribution factor. The experimental data for liquid distribution in an RMSR 70-5 high-performance random packing for a packed column with a diameter of 1.2 m and packing layer heights up to 3 m, for 16.6·10 -3 m 3 /m 2 ·s liquid load and two types of initial irrigation (uniform and point source), were kindly provided by Florian Hanusch from the University of Munich, Germany.
By the two above-mentioned methods, two of the model parameters were estimated, using the experimental data for the wall flow at different packing heights at initial uniform irrigation, and also the data for point source initial irrigation, measured in a 1.2 m diameter column RMSR 70-5 for random packing. Finally, the comparison between model and experimental liquid distribution and maldistribution factors at packing heights H = 1 m and H = 2.5 m for liquid load 16.6·10 -3 m 3 /m 2 ·s, shows very good agreement, even for a higher packing layer.
MATERIALS AND METHODS
The simulation was performed using a dispersion model created [10] and widely used in recent years for predicting the liquid distribution for older packing generations and for small diameter columns. It was tested successfully in the near past for a 0.5 m column diameter and Raschig Super-Rings [7] , and for Pall rings and a column diameter of 0.6 m [6] . Here, for brevity, only the dispersion model solutions for uniform initial irrigation and the physical meaning of the model parameters were presented.
Analytical dimensionless solutions for the irrigation density u f and for the wall flow u W of the above-mentioned model in the form of infinite series at uniform initial irrigation are given below:
with coefficients:
The parameter B is a criterion for exchange of liquid between the column wall and the packing; parameter C expresses the equilibrium distribution of entire liquid flow between the wall and the packing when equilibrium state is attained 
Here the experimental and theoretically calculated values with "e" and "c" indices (Eq. (1)) of the liquid density of irrigation are denoted. If the global minimum of 2 A S exists for some optimal values of B and D, searching in physically possible intervals for these two parameters, then they can be identified. As it was found in [7] , in the case 2 A S of invariance in respect to parameter D , this global minimum cannot be found and the other approaches have to be used.
In the case of unknown value of D for the packing considered, another approach (single jet method) is developed, which is explained in detail in [2] , and needs experimental data for radial liquid distribution, measured after relatively short packing layer and at central point initial irrigation. Fortunately, such data was available and we applied the single jet method to determine D for a packing RMSR 70-5. The results are presented in Figure 2 . For older packing types, usually D depends on the liquid initial density (velocity) of irrigation. Here, the same situation can be observed -the values for L = 10 m 3 /m 2 ·h and L = 15 m 3 /m 2 ·h practically coincide. The determined mean value of D by the single jet method [7] for packing RMSR 70-5 is D = 0.009062 m, using As mentioned above, we can also try the twoparameter identification procedure to determine 
RESULTS AND DISCUSSION
With the found values of the model parameters, i.e, D = 0.0095 m, B = 10, C = 5.944, the model solution was calculated by Eq. (1) at packing heights H = 1 m and H = 2.5 m and compared with respective experimental data for initial uniform irrigation, for initial liquid load L 0 = 60 m 3 /m 2 ·h, or 16.6·10 -3 m 3 /m 2 ·s. The comparison between the model and experimental liquid distribution shows very good agreement, even for a higher packing layer (Figure 4 (a) and (b) ).
The model and experimental radial liquid distribution results can also be estimated by means of the maldistribution factors. The formula for calculating the maldistribution factor is given in [3] as: 
CONCLUSIONS
The obtained results confirm the dispersion model ability to successfully simulate the radial liquid flow distribution in a packed column of a large diameter of 1.2 m with a RMSR 70-5 highperformance random packing. Two different approaches (two-parameter identification and single jet method) are independently applied to obtain one of the model parameters -the coefficient of radial spreading of the RMSR 70-5 packing. The values of D are very close. The other two model parameters were also determined and the comparison between model results for the liquid distribution and respective experimental data at two packing heights shows good agreement. The model and experimental maldistribution factors of the liquid distribution also are very close to each other. The presented model predictions and estimations about the RSRM 70-5 packing characteristics and behaviour will complement the information about its efficiency and operation in industrial processes.
